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Specifications 

1. Title of Invention: Sustained release Formulation 

2. What is claimed is: 

(1) A sustained release formulation characterized by the fact that it contains 
Plantago seed. 

(2) The formulation of Claim (1), wherein the volume of the Plantago seed is 
1 - 50% of the compound. 

3. Detailed Explanation of the Invention. 


This invention is that of a formulation containing Plantago seed (seed of the 
family plantain, genus plantain), specifically a compound of a hydro-expandable 
mucilaginous seed in a sustained release formulation capable of gradually releasing a 
medicinal ingredient at a constant rate. 

Film coating is one method of producing a drug with a sustained release 
formulation. However, pinholes and cracks occur in the film coating process causing a 
problem relative to controlling the nature of the prolonged effect in medicines with high 
molecular weights by not dissolving at the same rate. Furthermore, other problems exist 
such as the economic issues of the need for special equipment, facilities, and such things 
as the large quantities of organic solvents required during manufacturing, as well as the 
danger of combustion or environmental pollution caused by the use of organic solvents, 
along with problems with the health of workers. 

There is another manufacturing method whereby medicine is embedded in wax or 
a hydrophobic macromolecular material but its disadvantages are that the medicine is not 
satisfactorily released due to the hydrophobic nature of the suspended formulation, the 
question of bioavailability is an issue, and the raw materials are expensive. 

This invention is a new sustained release formulation that eliminates the 
previously mentioned disadvantages. In other words, macromolecular gel formation is 
considered effective in controlling the release of a medicine; based upon this information, 
attention is directed towards natural macromolecular polysaccharides where, in short, the 
accomplishments of this invention and the cumulative results of various related studies 
are extant; a 1-50% amount of seed in a sustained release formulation containing 
Plantago seed is acceptable but a 10-30% amount of seed is preferred. 

With this invention, raw materials of the sustained release formulation are 
inexpensive in comparison to those of previous formulations and no special equipment or 
processes are required in its production. 

This invention's sustained release formulation is one that is capable of controlling 
the release of a medicinal ingredient through the process of forming a matrix membrane 
wherein the entire body of the formulation both swells and expands by gelating the 
hydrated mucous material contained within the Plantago seed. 

With this invention the ingredients of the sustained release formulation are 
absorbed and excreted quickly because the half-life in the bloodstream is short; this 
includes both those ingredients whose efficacy is difficult to maintain and those 
ingredients that are ineffective particularly due to the difficulty of performing dissolution 
and absorption. Furthermore, in order to regulate the controlled effect even better, well- 
known diluting, bonding, and decomposing agents can be combined. 

As recorded in the Pharmacopoeia of Japan, the British Pharmacopoeia, the 
United States Pharmacopoeia, and the Indian Pharmaceutical Codex, one method of 
affecting pharmaceuticals using the Plantago seed is in the capacity of a purgative 


wherein a loosening action is expected based upon the purgative action of expansion and 
decomposition; diet foods also produce an effect in this way. There are recent reports of 
Plantago seed producing the effects of (1) decreasing human serum cholesterol levels, (2) 
alleviating acetylsalicylic acid side effects, and (3) preventing an accumulation of 
digoxin. However, these reports are based upon the effect of Plantago seed on the 
mucous membranes of the stomach and intestines; this invention is distinct in the way it 
utilizes a mucilaginous gel matrix form. 

This Plantago seed is a member of the family obako and genus obako whose 
external layer is a mucosal substance; examples of other seeds are Plantago ovata 
Forskal, Plantago psyllium Linne, Plantago indica Linne, and Plantago asiatica Linne. 
If the mucosal substance is hydrated it will swell and the nature of the viscosity of the 
dispersed liquid will become like "gum". The principal ingredient of the mucosal 
substance is polysaccharide; L-Arabinose, D-Xylose, L-Rhamnose, and D-Galactose are 
monosaccharides in the configuration. The "gum" has a temperature range of 20 ~50°C 
and a pH range from 1-10, viscosity and swelling parameters that generally do not vary, 
and it is not digested by the human body. 

As the mechanism assigned to extend the formulation the Plantago seed swells the 
mucosal substance and uses the "gum", also known as the gel matrix described earlier, as 
the material into which the medicine is embedded and formed, after which the Plantago 
seed causes a second swelling creating a gel matrix on the outer layer of the formulation 
allowing the medicine to dissolve and be effused gradually. This gel matrix is 
advantageous in that it maintains a standardized shape following the hydrated swelling 
and it controls the effluence of the medicine, controlling the amount of medicine in the 
human body that is not digested and absorbed. 

Table 1 shows the viscosity level of Plantago seed "gum", used in a 
decomposition test of a synthetic gastric juice with oversight by the Pharmacopoeia of 
Japan, where the first liquid has a pH value of 1.2 and the second liquid has a pH value of 
6.8. 


Table 1 

5 weight /volume % 20°C 

pH 

Viscosity Level (cp) 

1.2 (Pharmacopoeia of Japan Liquid No. 1) 

80,000 

6.8 (Pharmacopoeia of Japan Liquid No. 2) 

89,000 


Tokyo Instrument Manufacturing 
B Model - Rotational Viscosity Level 


Instrument 
Rotor Revolutions - 10 rpm 
Rotor No. 6 

Table 2 shows the way in which the previously mentioned test liquid 
demonstrates the swelling characteristic (Swelling Power) of Plantago Seed. 


Table 2 


1 weight /volume % 


pH Swelling Level (Swelling Power) 


1.2 (Pharmacopoeia of Japan Liquid No. 1) 45.0 

6.8 (Pharmacopoeia of Japan Liquid No. 2) 46.5 

B.P. (Published 1980) Test Method 

Below is shown a working example explaining this invention in detail; this 
invention is available even though it lies within the category of food that is not widely 
recognized as pharmaceutical and the following working example is a substance that is 
not restricted. 

Working Example 1 

Table 3 Prescription 



1 

2 

3 

4 

5 

6 

7 

Maleic Chlorpheniramine 

60g 

60g 

60g 

60g 

60g 

60g 

60g 

Plantago Seed Powder 

16g 

80g 

160g 

240g 

320g 

480g 

800g 

Lactose 

552g 

530g 

500g 

475g 

445g 

385g 

270g 

Powdered Glucose 

440g 

420g 

400g 

370g 

350g 

310g 

220g 

Starch 

552g 

530g 

500g 

475g 

445g 

385g 

270g 


Each ingredient of the respective prescriptions 1-7 shown in Table 3 are 
uniformly mixed, then combined with water. The common procedure followed was 
granulating, desiccating, and then pulverizing the granules. To this was added the 
equivalent of 1% by weight of stearic magnesium, which was then mixed thoroughly 
using a pestle to a diameter of 5.5mm producing a formulation with the weight of 80mg 
per tablet. 

Next, adhering to the decomposition test method in the 10 th Edition of 
Pharmacopoeia of Japan, liquid 1 (synthetic gastric juice) was prepared and the release 
action of maleic chlorpheniramine from the formulation of each prescription (1-7) was 
measured. Furthermore, a maleic chlorpheniramine tablet (diameter 5.5mm, weight 
80mg/tablet) was produced via the usual method that does not include Plantago seed 
powder and its release action measured. 


The overall results are shown in Figure 1 . 


As shown in the Figure, with respect to the release of maleic chlorpheniramine 
from the formulation containing Plantago seed powder compared to the release of maleic 
chlorpheniramine from the formulation without Plantago seed powder, a continuously 
delayed release action was clearly evident, moreover, the effect increased in direct 
relationship to the quantitative increase in Plantago seed powder. 

Working Example 2 

Table 4 


Riboflavin 60g 
Plantago Seed Powder 160g 
Lactose 500g 
Powdered Glucose 400g 
Starch 500g 


The ingredients shown in Table 4 are those of a working example/and others like 
it where 1 tablet has a weight of 80mg and a diameter of 5.5mm. Next, the release action 
of riboflavin from the formulation in the working example and others like it was 
measured. Then the release action of riboflavin from a similar riboflavin tablet (diameter 
5.5mm, weight 80mg) that was produced in the previous method that did not include 
Plantago seed powder was measured. 

The overall results are shown in Figure 2. 

As shown in the Figure, in the working example and others with similar results, a 
continuously delayed release action results with the combination of Plantago ovata seed 
powder. 


Working Example 3 
Table 5 


Riboflavin 60mg 
Plantago Seed Powder 480mg 
Lactose 385mg 
Powdered Glucose 310mg 
Starch 310mg 


The ingredients shown in Table 5 are uniformly mixed, then combined with 
water. The common procedure followed was granulating, desiccating, and then 
pulverizing the granules. Next, the release action of riboflavin from the working 
example and others like it was measured. Then the release action of riboflavin from a 
similar riboflavin tablet that was produced in the previous method that did not include 
Plantago seed powder was measured. 

The overall results are shown in Figure 3. 

As shown in the Figure, this working example and the case of working example 
number 2 are similar in that a medicine was manufactured with the capability of 
continuously delayed release action due to the combination of Plantago seed powder even 
though it was in granular form. 

Working Example 4 

Table 6 


Tablet Nucleus External Layer 


Riboflavin 

60g 


Plantago Seed Powder 


1680g 

Lactose 

680g 

1400g 

Powdered Glucose 

400g 

1120g 

Starch 

500g 

1400g 


First, each ingredient, as a tablet nucleus as shown in Figure 6, is uniformly 
mixed then combined with a 10% solution of hydroxypropyl cellulose (solvent: 50% 
ethanol). The common procedure followed was granulating, desiccating, and then 
pulverizing the granules. To this was added the equivalent of 1% by weight of stearic 
magnesium, which was then mixed thoroughly using a pestle to a diameter of 5.5mm 
producing a tablet nucleus with the weight of 80mg per tablet. 

Next, each ingredient, as an external layer as shown in Figure 6, is uniformly 
mixed then combined with a 10% solution of hydroxypropyl cellulose (using water as the 
solvent). The common procedure followed was granulating, desiccating, and then 
pulverizing the granules. To this was added the equivalent of 1% by weight of stearic 
magnesium, which was then mixed thoroughly forming the exterior layer. 

By following the usual method used to produce the tablet nucleus and the external 
layer the nucleated tablet was manufactured with an overall diameter of 9.5mm and a 
weight of 360mg/tablet (the tablet nucleus weight was 80mg, and the external layer was 
280mg). 

Next, the release action of the maleic chlorpheniramine from the nucleated tablet 
in the working example and others like it was measured. 

The results are as shown in Figure 4. 

As shown in the figure, a continuously delayed release action is made possible by 
combining Plantago seed powder in the exterior layer. 

4. Detailed Explanation of the Invention 

Among the attached figures with this invention is a graph in Figure 1 showing the 
elution pattern of maleic chlorpheniramine in the formulation containing the same; the 
graph in Figure 2 of this invention shows the elution pattern of riboflavin in the 
formulation containing the same; the graph in Figure 3 of this invention shows the elution 
pattern of riboflavin in granules containing riboflavin; the graph in Figure 4 of this 
invention shows the elution pattern of maleic chlorpheniramine in a nucleated tablet 
containing the same. 
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Figure 1 
X axis = Time (minutes) 

Y axis = Elution amount (%) 

▲ — ▲ = Previous preparation (w/o Plantago) 
other symbols = Prescriptions 1~7 

Figures 2,3 

X axis = Time (minutes) 

Y axis = Elution amount (%) 

▲ — A = Previous preparation (w/o Plantago) 

• — • = Prescription preparations (w/Plantago) 

Figure 4 
X axis = Time (minutes) 

Y axis = Elution amount (%) 

• — • = Prescription preparation (w/Plantago) 


